This article aims to identify how the critical success factors (CSF), barriers and practices for lean manufacturing (LM) implementation in a small company are related. For this, the CSF, barriers and practices of LM related to small companies were initially consolidated from a literature review. Through semi-structured interviews and focus groups with the leaders of a small electronics manufacturing company in lean implementation, the relationships were evaluated and ranked through the incorporation of a multi-criteria analysis tool. The integration of a multi-criteria analysis tool into qualitative research methods (focused groups, semi-structured interviews and participatory observation) allowed quantifying these relationships in order to identify convergent efforts for a successful LM implementation. Existing frameworks for lean implementation are targeted at larger companies, disregarding the specific small company context. This study provides a guide to assist LM implementation in small manufacturing companies. Furthermore, the greater understanding of these relationships enables managers to anticipate potential problems, allowing a more successful implementation.
INTRODUCTION
In general, the search for reducing costs and delivery times, and increasing quality and productivity motivates the continuous improvement of processes and products of the manufacturing companies (Dora et al., 2013) . In this sense, the adoption of the principles and practices derived from the Lean Manufacturing (LM) helps in the systematic elimination of waste, while the organizational culture to support these improvements is solid (Womack et al., 1992) . The implementation process of LM may vary according to existent problems and the context which the company is inserted (Marodin et al., 2015) . Among the contextual variables, company size, usually associated to the number of employees, is emphasized as one of the most relevant factors to be considered, since it influences several key aspects of lean implementation, such as availability of resources, structuring and process standardization, hierarchical levels, etc. (Shahand Ward, 2003; Achanga et al., 2006; Nordin et al., 2010) .
Specifically in the small companies context, previous studies (Saurin et al., 2010; Abolhassani et al., 2016) point to difficulties in the LM implementation process that differ from larger companies. Thus, it is important to highlight certain critical success factors (CSF) and barriers to the LM implementation in small companies, such as the proximity between top management (usually represented by small companies owners) and the operation, which tends to favor greater support to improvement projects Hallgren et Olhager, 2009; Anand et Kodali, 2010) . This is due to the fact that there are an increasing number of small companies, increasing their socioeconomic representativeness . In England, for example, small companies (employing up to 100 employees) generate, at least, 50% of jobs in the country (Achanga et al., 2006) . This importance is also observed in Brazil, where smaller companies, which employ 50 to 100 employees, represent a quarter of GDP (SEBRAE, 2014) . In addition, small companies also comprise 99% of formal establishments and employ 52% of the workforce in Brazil (Nogueira et Oliveira, 2013) . Thus, although there are studies investigating the effect of the company size on the level of LM adoption, they address this issue in a superficial or tangential way, without exploring the relations between CSF, barriers and practices in a more holistic way (Dombrowski et al., 2010; Pereira et Tortorella, 2016) . In addition, existing frameworks for lean implementation are targeted at larger companies, disregarding the specific small company context (Anand et Kodali, 2010; Belhadi et Touriki, 2016) . From the above, the following research question can be formulated: "What are the relationships between critical success factors, barriers and practices for implementing lean production in a small company?". Therefore, this article aims to identify how the critical success factors, barriers and practices for lean implementation in a small company are related. For this, the main CSF, barriers and practices of LM related to small companies were initially consolidated from a literature review. Through semi-structured interviews and focus groups with the leaders of a small electronics manufacturing company in lean implementation, the relationships between CSF, barriers and practices were evaluated and ranked through the incorporation of a multi-criteria analysis tool. In addition to the theoretical contribution already made, this study presents implications of a practical / managerial nature, since it provides a guide to assist LM implementation in small manufacturing companies. Further, the greater understanding of these relationships enables managers to anticipate potential problems, allowing a more successful implementation.
In addition to this introductory section, this article presents in section 2 a literature review about CSF, barriers and LM implementation practices in small companies. Section 3 describes the proposed method, the results of which are explained in section 4. Finally, section 5 closes the paper presenting the conclusions and opportunities for future work.
LITERATURE REVIEW
According to Womack et al. (1992) LM seeks the waste elimination, maximization of efficiency, productivity and flexibility. Although LM presents evidence of benefits in several segments, there are still challenges to be overcome in its implementation process. Such challenges can significantly impair the LM success, especially in the case of small companies (Achanga et al., 2006) . Usually, these companies lack trained leaderships that disseminate the culture of continuous improvement. In this sense, it is important to understand the critical factors that corroborate the lean implementation in this context (Bakas et al., 2011; Godinho Filho et al., 2016) . company is inserted (Yew Wong, 2005) . The articles focused on the small companies context show these CSF in several manufacturing segments, such as food (Dora et al., 2013 (Dora et al., , 2014 , health services (Souza et Pidd, 2011; Burgess et Radnor, 2013 ) and electronic (Doolen et Hacker, 2005; Wong et Wong, 2009) , ceramics (Cunha et Paiva, 2017) , furniture (Vaz et al., 2011) and services (Yang et Yu, 2010; Bhamu et Sangwan, 2014) .
In addition to the CSF, it is also important to understand some of the obstacles that may impede LM implementation (Yang et Yuju, 2010; Zhou, 2016) . The barriers concept in management has been presented for some decades, as evidenced by Chiavenato (1999) . Particularly for the LM, Sim et Rogers (2008) list the main barriers to implementation for both large and small companies. In general, a barrier to LM implementation can be configured as little emphasis on a particular CSF (Anand et Kodali, 2010) . Nordin et al. (2012) exemplify how lack of communication within business can undermine lean implementation. In addition, small companies managers tend to allocate a specific working group to direct LM implementation, developing low-cost, and high-impact business performance solutions (Dora et al. 2014; Zhou, 2016) . In this sense, Table 1 consolidates the main CSF and barriers found in the literature focused on the LM implementation in small companies' context.
In addition, it is important to highlight some lean practices, so that these practices present application and different adoption intensities depending on the business context, the need for investment or existing problems (Matt, 2008; Kumar et al., 2014) . Abolhassani et al. (2016) argue that larger companies tend to adopt lean practices more widely. Therefore, the identification of the practices most easily applicable to the context of the small com- 
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CSF Barriers f1 f2 f3 f4 f5 f6 f7 f8 f9 f10 f11 f12 f13 b1 b2 b3 b4 panies, as well as their implementation method is an important point for the lean change (Shah et Ward, 2003) . Therefore, the implementation of some lean practices may require greater resources investment than others, which eventually makes it difficult to apply to small companies, whose availability of resources is more restricted. Table 2 shows the main lean practices applicable to small companies identified from the researches evidenced in the literature. Despite the unequal frequency of citation, there are 19 fundamental practices for the lean implementation in small companies.
In general, Tables 1 and 2 highlight the main variables to be considered by small companies that adopt the lean paradigm. However, it should be noted that few studies have effectively related the 3 variables (CSF, barriers and practices) concomitantly. Such a gap evidences the need for more holistic studies that allow the lean implementation systematic understanding.
PROPOSED METHOD
The proposed method for this work is comprised of six stages: (i) definition of the focus groups participants; (ii) structuring of hypotheses and discussion script; (iii) holding focused group meetings; (iv) conducting participatory observation in the company; (v) data collected analysis and treatment; (vi) multicriteria analysis between lean practices, barriers and CSF; and (vii) ranking of the CSF and barriers to lean implementation.
Step (i) deals with the definition of the participants to carry out the focused group method, which aims to capture different points of view in establishing a common sense about a given theme (Ribeiro et Newmann, 2012) . The focus group technique has been used to collect data in an environment in which information is not well structured (Tortorella, 2008) , so that the variables choice influencing the process can be determined by the individuals' perception. The participant-ing groups are chosen according to the research purpose; in this case, two groups are formed: (i) one with the company strategic members (area managers and coordinators) and (ii) another with operational leaders (production supervisors). In addition, it is desired that the participants of both groups have some complementary characteristics, such as: knowledge of the company operation and business environment, general sectors knowledge, ease of expression and clarity in the formulation of concepts.
Based on the practices, Step (ii) consists of CSF and barriers identified in Tables 1 and 2 , listing which are pertinent in the company under study, in such a way to establish later the relationship between them. For this, the hypotheses and route for discussions in the focused groups are structured in this stage. Ribeiro et Newmann (2012) suggest that the discussion script addresses five main types of questions: (a) the initial question, (b) the transition question, (c) the central issues, (d) a summary question, and (e) a final question. The initial question is intended to reassure and relax the environment, allowing the participants involved to feel at ease in the discussion. On the other hand, the question of transition leads the discussion to the problem focus, so that the central issues can definitely address the interest of research and capture the information sought. Subsequently, it is sought to synthesize what was debated, through the issue of summary, in order to consolidate the main points and direct it towards the conclusion of the discussion from the final question. Figure 1 presents the road map created to hold the meetings with the focus groups, and next to each question is presented the same type according to the suggestion of Ribeiro et Newmann (2012) . Questions 5 and 6 in the script question the repeatability of the lists of practices and CSF / barriers identified in the literature for small companies. Therefore, at this point, the moderator presents Tables 1 and 2 for group discussion. It should be noted that the content of the questions in the script is not known to the participants before the meetings, which somehow contributes to the differences of perception between group members regarding relevant aspects of the research. In addition, this step addresses the planning of focus groups, including setting the meeting location, date and time.
Step (iii) effectively consists in focus groups meetings. It is important to emphasize that, before its beginning, the participants are questioned whether there is any obstacle to record the meeting; if so, the information is only recorded through annotations on the comments made. The moderator then explains the basic rules of the session, including session time, the confidentiality and anonymity of shared information, and how participants respond to the questions. For example, the moderator can establish that each member, around the table, responds to each question, in orderly and in their turn (Ribeiro, 2000) . In step (iv), a participatory observation is carried out in the company, which consists in the collection of complementary information from the researcher's personal perspective in the study environment (Ribeiro, 2003) . This observation allows the data collection of the researcher's interest, providing him with support for a better information understanding obtained from stage (iii), or even to establish reference points that allow advancing in the research. Similar to (iii), this step should follow a structured systematics to ensure that the information obtained is reliable and valid (Beyea et Nicoll, 2000) . In this sense, in order to complement which practices, CSF and barriers are pertinent to the small companies under study, some criteria were established for participatory observation, such as: (a) to follow the process productive steps for a greater familiarity with the company routine; (b) verification of process/operation limitations in the productive area; (c) daily production meetings follow-up to observe the leadership and leaders behavior; and (d) carry out visits to the support areas, such as administrative (purchasing and commercial) and P&D (planning and development) for a better understanding of the flow of activities and information that influence the process.
Step (v) treats the collected data, consolidating ideas and taking into account the context in which they were placed, as well as analyzing the comments length and the responses specificity (Tortorella et al., 2008) . Thus, the practices, barriers and CSF relevant to small companies under study are defined. In addition, this step allows grouping information that is used to explain or justify the relationship intensities between these elements, confronting the reality found.
Step (vi) aims to analyze the relationships between the lean practices implementation and the barriers and CSF, listed in (v). For this purpose, a multi-criteria decision support tool called AHP (Analytic Hierarchy Process) is used (Saaty, 1980) . The AHP allows the identification of the best alter-nati ve in a variables group in view of pre-defi ned decision criteria (Tortorella et Fogliatt o, 2008) . The AHP adopti on was chosen because it is a structured and documented decision process, presenti ng the repeti ti on possibility and applicati on to situati ons involving subjecti ve judgments. Thus, it uses both quanti tati ve and qualitati ve data to defi ne preference values (Steiger et al., 2003) . This technique is composed of the phases: (a) problem organizati on at a hierarchical level that refl ects the relati onships between decision criteria and variables; (b) pairwise comparison between elements positi oned at a hierarchical level with respect to elements at the adjacent upper level; and (c) pairwise matrices analysis comparisons generated by the eigenvectors and eigenvalues calculati on (Vargas, 2010).
Thus, Figure 2 presents a hierarchy containing three levels. At the highest level, the multi -criteria analysis main objecti ve is identi fi ed, which is to determine the most relevant CSF and barriers to enable successful LM implementati on in small companies. At the second level, we present the practi ces p x (x=1,...,19) and at the third level the criti cal success factors f y (y=1,..., 13) and the barriers b z (z=1,...,4), both previously listed in step (v) . For this hierarchy analysis we need (x + 1) paired comparison matrices. The fi rst matrix, lists levels 1 and 2 of the hierarchy. It is a matrix where paired comparisons are evaluated using expert opinion. Specialists should be chosen according to their experience both academic and practi cal in relati on to LM implementati on. For this purpose, we conduct semi-structured interviews with a planned durati on of 1 hour in order to evaluate the relati onships between levels. Then each pair of items (i, j) is evaluated in importance using a discrete scale from 1 to 9, where 1 denotes a scenario where items i and j are equally important, and 9 denotes a scenario where item i is extremely more important than item j. Intermediate values denote compromise situati ons and reciprocal values, such as (1/9), denote situati ons in which item i is less important than item j.
In the fi rst pairwise comparison matrix of levels 1 and 2 of the hierarchy, we also have the importance weight vector obtained for the elements listed in the matrix lines, thus defi ning the importance ranking between the CSF and barriers to LM implementati on. The importance weight vector corresponds to the principal eigenvector, with normalized values such that the weights sum is equal to 1.0. The remaining x matrices of comparison relate the levels 2 and 3 of the hierarchy also defi ned through the specialists' opinion. Each of these matrices brings the paired comparisons of the nine CSF opti ons and barriers to the LM implementati on process with respect to each practi ce of level 2. In all pairwise comparison matrices the values for the relati onships ij were obtained from the medians of the specialists' answers, in order to avoid the spurious values considerati on, as recommended by Tortorella et Fogliatt o (2014) .
Similar to the procedure used to defi ne the importance of the evaluati on criteria, weights vectors are obtained for each criterion according to the CSF and barriers opti ons. The CR (Consistency Rati o) values are generated based on the consistency of the qualitati ve assessments performed at levels 2 and 3 of the hierarchy. Saaty (1980) proposes a maximum value of 0.10 of CR for evaluati ons in a comparison matrix to be considered consistent.
For further details on scales, weight vector calculati ons and evaluati ons consistency determinati on, the work of Saaty et Vargas (1987) and Winston (1997) are recommended. According to the identi fi ed values, it is concluded that the evaluati ons made by the specialists are consistent and can be used in the rest of the method. In order to obtain the fi nal weights vector, by confi guring the fi nal step of (vii) CSF and barriers ranking to favor lean implementati on in small companies, the evaluati ons weighted average obtained for each LM implementati on alternati ve was calculated. The weighti ng elements are the importance weights assigned to each criterion, so that the highest overall score sets the , 2018 , pp. 232-246 DOI: 10.14488/BJOPM.2018 characteristics necessary to favor the LM implementation in small companies. Therefore, based on the proposed method, the results obtained after performing the seven steps described in this section were presented.
RESULTS
The company under study is characterized by a private limited company and is located in the capital of Santa Catarina. It is the branch of activity of the electronic sector. Founded in 1990 by 3 partners, electrical engineers and masters in power electronics, the company has expertise in designing, developing and manufacturing switching power supplies (DC/AC power converters, DC/DC converters, DC/ AC inverters, battery chargers, USB source, among others). Its clients are from diverse segments such as banking, automotive, telecommunication, agricultural, etc. The company has a strategic team made up of managers from the Production, P&D, Administrative-Financial, Supplies, Commercial and HR (human resources) areas, as well as the three managing partners. All areas seek to communicate and interact for problem solving, but communication between production, supply and project (P & D) areas must flow in a way that does not lead to major flaws in the process. The production process of this company has a team of 34 employees and 4 industry leaders that encompass the entire assembly process of the converters (SMD mount, Magnetic Assembly, PTH Assembly, Testing and Mechanical Assembly/ Packaging), with an average demand of 6 thousand fonts per month distributed in 20 product models, being therefore classified as a small company by both annual revenue and by the number of employees.
The entire production control process is done through daily time inputs, so that the operators are linked to the manufacturing orders (MOs) in real time. This can be verified by the integrated system, in which the manufacture average times and realization allow the traceability of the entire production process. The company presents specific initiatives in the LM area with the consultants' external assistance, for more than 10 years, focusing on the factory floor. Currently this implementation has been guided in isolation without integration of all the areas involved in the process, such as Production Planning and Control (PPC), Purchasing, P&D, etc.
Regarding the focus groups performance, two different groups were formed. For the group 1 composition it was decided to invite strategic team members of the company composed by: a director, the production manager, the supply manager and the P&D manager. All members of this group have, at least, 2 years of experience in the company and a college education. Group 2 is composed of four leaders from the productive sectors, all of whom have completed high school and have a minimum of two years of leadership experience.
Meetings with focus groups were held at the company's headquarters, with a schedule and previously adjusted agenda. The duration of 60 minutes was scheduled for each meeting. The meeting with group 1 reached the planned time of one hour and the meeting with group 2 lasted around 70 minutes. Measures were taken to avoid disruption and disregard of participants. Although one of the meetings had been extended a little more than expected, there was no evidence of tiredness or impatience on the group members, indicating a good use of the time to collect information. In addition, there were no problems of punctuality to start both meetings and all participants accepted that the meetings were recorded for data collection. The members of both meetings were cooperative and participatory, questioning when there was no understanding of a certain lean practice, generating a positive expectation, interest and a friendly atmosphere during the work. There were dissenting opinions throughout the work, which were adequately explored by the moderator, without any changes in the work climate. These divergences reinforce the hypothesis of diversity observed in the sectors or areas of the company. Thus, participants are judged to have understood the issues and their objectives, having delivered transparent, honest and sincere responses and opinions.
For the participatory observation phase, the researcher had the opportunity to experience the company's routine in a period of fifteen days, presenting a constant routine of daily observations for a better understanding of the process productive stages. During this period, the researcher observed the production manager in the MOs generation and monitored them on the factory floor, being able to better understand the process/operation limitations of the small company. There was also the daily meetings follow-up of production, in which one can identify the various types of leadership and the way in which they communicate. From these meetings, it was observed that, as it is a small company, the facility to validate the system information directly on the factory floor is already part of the daily routine of its leaderships. As a matter of physical space, there was a certain distance between the productive areas and the support areas; however, the support areas interact in a fast way because they are in the same space, favoring the verbal communication between these and via internal system or telephone between the production and the other areas.
After analyzing the audios of the two meetings with focus groups and notes made through participatory observation, it was identified that both groups believe that the company in the long term should grow using more advanced technologies and with a greater physical and organizational structure. The importance of continuous improvement is evident and
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Volume 15, Número 2, 2018 , pp. 232-246 DOI: 10.14488/BJOPM.2018 indispensable if this desired growth is to be achieved. Thus, for the selection of potentially applicable practices there was a consensus on the elimination of some items from the original list, either for reasons of difficult applicability or for the lack of maturity of the current process in relation to the lean principles. Thus, of the 19 lean practices submitted, only 9 were defined as applicable in the small firm under study. In relation to the CSF and barriers, the same process occurred in a consensual way, analyzing the characteristics of the company, and 7 CSFs and 2 barriers were identified as relevant from an original list of 17 items. Table 3 consolidates the lean practices, barriers and CSFs selected from the focus groups. Based on the two lists presented in Table 3 , the multi-criterial analysis, whose hierarchy is presented in Figure 2 , was performed. In this sense, 10 paired comparison matrices were analyzed by the specialists, whose median values were inserted. All the specialists involved have a PhD in lean production systems, with at least 5 years of practical and academic experience. Table 4 presents in the first line the weights of the related practices for the comparison matrix of levels 1 and 2; the other columns reveal the comparison weights of levels 2 and 3; and the column on the right reveals the final ranking for analysis. The 10 pairwise comparison matrices that gave rise to the weights in Table 4 are shown in Appendix 1, whose CR values are presented in order to confirm the consistency of the evaluations.
Based on the weights of practices, it was identified that practice p 16 (Visual Management) presents greater importance for the LM implementation in small companies. Interestingly, this result differs from previous studies, since the frequency of citation of this practice is relatively smaller than the others in the literature (see Table 2 ). During the interviews with the experts, some comments emerged as a way of justifying such an assessment. Among these, it should be noted that this practice is intrinsically associated with the implementation of several others, such as pull system, 5S and standardization of work. Thus, it is understood that this practice not only presents specific benefits of its implementation, but also provides support for the implementation of the others, functioning as an elementary step (prerequisite) of these others. Regarding the scenario of the company under study, based on the observations made, it is perceived that this practice was implemented in a superficial way, being evidenced only through the identification of the products throughout the process. Thus, visual management presents great potential for adoption in the company, integrating the productive cells in order to visually order the priorities within the process and allow the occurrence of anomalies to become easily identifiable and, consequently, quick to deal with. In general, small firms tend to seek lean practices with low implementation costs and rapid results (Dora et al., 2014; Zhou, 2016) . Therefore, this result corroborates with this need, since visual management is a simple and low-capital practice.
On the other hand, practice p 11 (VSM) has less weight for successful lean implementation in small companies. In theoretical terms, this practice has a slightly higher incidence (7 out of 26 references) than p 16 . Moreover, the justifications pointed out by the experts interviewed for this evaluation contemplate the fact that small companies, in general, present less complex value flows in which the identification of waste occurs in an easier and more noticeable way. Thus, the use of practices favoring a systemic understanding and identification of wider process losses, such as the VSM, have their potential for reduced contribution, given the simplicity of the value flows in question. In the case of the company under study, it is observed that both the management and the operation present little familiarity with this practice, thus directing improvement initiatives based on short-term latent needs. This is also justified by the multi-functionality intrinsic to the context of small companies. Due to the low availability of human resources, their leaders play a variety of roles integrating functions that, in a large enterprise setting, would comprise more than one department. Thus, small companies' leaders are encouraged to take a much more horizontal view of the processes they manage (less departmentalized view), enabling greater understanding of the value stream as a whole, and reducing the need for practices that support such a vision, such as VSM.
As for the CSF/barriers evaluated, the factors f 11 (Commitment / Motivation of employees) and f 5 (Education and training) were the ones that presented the greatest weight for the lean implementation, with values of 0.152 and 0.150, respectively. In the literature investigated (see Table 1 ), both factors present intermediate values of citation frequen-cy (11 and 8 citations among 26 references, respectively), with no particular emphasis. However, according to the experts' understanding, f 11 is the most relevant factor for the implementation of 3 (p 3 , p 4 and p 12 ) of the 9 lean practices reported by small companies' leaders. In addition, since p 12 (standardization of work) has a high weight (0.158) among lean practices, the relevance of f 11 increases even more. The lean implementation, according to Tortorella et al. (2015) , is composed of both technical and sociocultural aspects. Thus, in addition to tangible knowledge, such implementation requires behavioral changes in order to sustain the technical aspects in the long run. Thus, the high importance of workers' commitment and motivation is consistent with the Bhasin (2012b) and Manville et al. (2012) . In addition, in practical terms, small companies tend to present few hierarchical levels, leading to a greater degree of autonomy of their employees. This emphasizes the importance of high levels of commitment of workers, especially the lean implementation process. The justification for the high importance value of f 5 can be found in the studies carried out by Achanga et al. (2006) and which state that employee empowerment initiatives on LM practices and principles are essentially scarcer in small firms than in larger firms. Thus, the intensification of education and training activities in favor of lean implementation in small companies is in line with the understanding of the experts interviewed, especially for practices p 2 , p 14 and p 19 .
On the other hand, f 4 (Alignment with strategy at all levels) presented a lower importance value (0.052), being the least important factor in 6 (p 2 , p 3 , p 4 , p 12 , p 14 and p 16 ) of the 9 practices analyzed. Although f 4 is cited in 10 of the 26 references cited in Table 1 , experts indicate that, at a few hierarchical levels within small companies, communication and alignment of strategic objectives tend to be carried out in a more direct and fluid way. Thus, factors that support the development of these activities have little potential to contribute, given the small companies' context. This can be evidenced from the visits to the company under study, whose strategic leadership (management and board) and tactical/operational (production leaders) total a team of 9 people who are in the same working environment with frequent meetings (once a day) and informal contact facilitated. Therefore, the result found for this factor corroborates with the reality observed in the company under study.
CONCLUSIONS
The present work presented a method to identify the relationship between critical success factors, barriers and practices for lean implementation in a small company. Two major contributions can be highlighted in this study. Firstly, in theoretical terms, the proposal of a method that evaluates CSF, barriers and practices in an integrated way for the LM implementation in small companies contributes to the body of knowledge in the area. Previous studies approach these aspects in isolation, without correlating them to the context of small enterprises. Thus, the integration of a multi-criteria analysis tool into qualitative research methods (focused groups, semi-structured interviews and participatory observation) allowed quantifying these relationships in order to identify efforts for lean implementation.
Second, in practical terms, achieving a ranking of the CSFs and barriers to lean implementation in a small company enables managers to make decisions that anticipate future difficulties. According to Marodin et Saurin (2015) , the CSF and barriers to lean implementation are not easy to manage and require time for their redirection by management. Thus, the prior identification of the CSFs and barriers that most affect the lean implementation process accelerates the technical and socio-cultural changes inherent in LM. In addition, these guidelines enable the prioritization of managerial efforts that bring greater benefits to lean implementation in the context of the company in question. As for the limitations of this study, it should be noted that the results obtained here cannot be fully generalized to small companies that aim to implement the LM. As practices, barriers and CSFs have undergone an initial critique, according to the current reality of the company under study, the selection of these can be altered if other companies present different contexts. Moreover, the relationships between the aforementioned aspects were analyzed from a linear perspective, disregarding the systemic character of lean implementation. In other words, future studies that address these relationships from the perspective of complex systems can identify complementary or even divergent effects of those reported here. For this, it is suggested the incorporation of dynamic system techniques for the continuity of these studies. Timans, W., Antony, J., Ahaus, K., Van Solingen, R. (2012) . "Implementation of Lean Six Sigma in small-and medium--sized manufacturing enterprises in the Netherlands." Journal of the Operational Research Society, Vol. 63, No. 3, pp. 339-353. Tortorella, G., Marodin, G., Fogliatto, F., Miorando, R. (2015) . "Learning organisation and human resources management practices: an exploratory research in medium-sized enterprises undergoing a lean implementation. " International Journal of Production Research, Vol. 53, No. 13, pp. 3989-4000. Tortorella, G., Fogliatto, F., Ribeiro, J. (2008) . "Identificação de fatores que afetam a sustentabilidade de melhorias em células de manufatura usando grupos focados." Proceedings of the XXVIII Encontro Nacional de Engenharia de Produção. Tortorella, G., Fogliatto, F. (2014) . "Method for assessing human resources management practices and organisational learning factors in a company under lean manufacturing implementation." International Journal of Production Research, Vol. 52, No. 15, pp. 4623-4645. Tortorella, G., Fogliatto, F. (2008) . "Planejamento sistemá-tico de layout com apoio de análise de decisão multicrité-rio." Produção, Vol. 18, No. 3, pp. 609-624. Vargas, R. (2012) . "Utilizando a Programação Multicrité-rio (AHP) para Selecionar e Priorizar Projetos na Gestão de Portfólio." Proceedings of the PMI Global Congress.
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